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(54) REAGENT FOR MEASLfRING ENDOTOXIN AND/OR PEPTIDE GLUCAN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a reagent for measuring an endotoxin for the diagnoses of gram- 
negative bacterium-infected diseases and measuring a peptide glucan for the safety tests of medicines, 
etc., and the microorganism tests of foods, etc., by including p-I,3-glucanase. 
SOLUTION: This reagent for measuring an endotoxin and/or a peptide glucan comprisesp-1,3- 
glucanase, and a composition containing the inactivated factors of a body fluid-coagulating system 
cascade originating from an arthropod or a phenol oxidase precursor cascade and a substance reacting 
with the p-1,3- glucanase to activate the cascade. The reagent is useful for measuring the endotoxin to 
early diagnose septicemia infected with gram-negative bacteria, for measuring the peptide glucan 
existing in the cell walls of ahnost all procaryotes to test the safety of medicines, etc., test the presence 
of microorganisms in water, foods, etc., and diagnose infectious diseases, etc. The endotoxins are 
lipopolysaccharides existing in the outer cell wall membranes of gram-negative bacteria. 
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(57) [mm 
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ETXfit/RUPGm&^'^. m^^'i. 3-y 
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^^^t^m-mt. i8-i. 3-y;^:^?t-^■fef<b^:^^ 20 
:^7>»i^ffi^*s, ^mm^^o. <s>mmi^.tfx 

[it«3il3] xyVY^iyyXkt/RXJ^^^9^if so 
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O^y£ttSBi=^<h0/3- 1 . 3-y;U:>57>iJSf£;LrS 
m-m. 14] X> K h ^'^l^yjit/RU^^f^ K 5^ 

^1 itcgBtto^:frs« 

[11*^1 5] x> K h=^^i^>X«/S:0'-N7'^Fy 

[11:^^16] ^-1, 3-5^jb;^t— tfcosar. 
c^H>^(^)»ajj:csi^] 

[0 00 1 ] 

:^rS. ^cX{cx>Fh+i^>X6i/Rc;-<:/^Fy';:^7 
^iU^^HJ^Of'^:;^^ Fyv:^>?II^:^^^^-r'&. 

[0002] 

[0 00 3 ] Fy;:^> (lur. PGtm 
momi&m. #crircd(em. fflft(D^{t. wm^f^ 



3 

[0 004] CtlibET'^PGOmmmtLX^t. 

;^:/h^::.Jill$fi6^J« (WT. A L^ffiiBSffit-So ) 
^ffili^^;^^ (Yin et al,. Biochim. Biophys. Acta. 
261, 284-289 (1972)) ^75^ ^Offi^tt, 

(!|*^^7 - 1 1 4 7 0 

7^^) mK "tommmo^^A^h-ais^tixi^ 

mmyri^d'-Cti^mb (Monta, T. e 
t al., FEBS Lett. 129,318-321 (1981)) . tfc. 
fm^^\t, iSGilS^Lrp r oPO^X>r-K^:?£ 
Wbf^^m §rli/3GS!^a (feiT. /SGRPtiS 
ifi-r^o ) ^rf^YifVi7l^t1^^LXx> T oPO 
^:^^-"K^riffibt-^m BffifPG^SI3iai*iit 
Wt^fcl^ (Yoshida, H., Ochiai, M. , and Ashida, 
M. (1986)Biocheffl. Biophys. Res. Cotrnun. 141, 1177- 

1184) . ±E:&ffiw:irjr«. m^^hti^u.mf)K etp 

PGO^fj:^t^Gti>m^b. ^<Ol^^mi)mtJ:i:>ri 

[0 006] coj:^mmmm^tci^m^<oi^ 
mm^^hxi>^ (i^ps58-i35i6#^fR, ^mms9 

~2782m^n. ^^¥7-114707#^. 5^^^7-15474 
#^$B. Biochem. Biophys. Research Corrmuni cation, 
101C2) . 434-439(1981)^) i)\ Cti fyOH'mt. {^tl 

-mmc J: 0 B^^im^(>c UUt ^Vr^^-'G^ 

^GRP<o^.^^n^ir($iX$>^fcib. m^^xmmtm 
mb<i&Tt^m^i)^$>^t\.^'>mm!^.^mbxi.>fc. 

[0007] 
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Tx^t/Rup Gicnm^rj:mmmi^m^^(^ p Gom 

[000 8] 

[0009] (1)^-1. 3 - i^;^;^7:^-•^f^#^■c 

rji^E Tx\tymp Gwim^m. 

[00 10] (2)fis&mwmt. /3-1, 3-ifji 

bf^^^r^J:^, ETX\t/RUPGi!^mmU 

Ho 

[0011] ( 3 ) B^m^^o. owmmmih:^^^ 

FgU<«p r 0 POfiX^- KO^FrSttSS-?^^ 
af®^-l. ^-^yy^ij^tK^bxmT.^-"^^^ 
mct^^^^^ts^m^t. iS-1. 3-i^;U^t-- 

'^t.it^h.xu^Eixkx/mjPGmmwk. 
[0012] (4)^:/h '^^mmi<j>mLwmkti 
;^ y - K o^ttsis^^o'tc 7 T 5? - G ^^tflfi^ 

^BJi. /S-1. 3-y;^:^7:^-^f<b?£r^^t^^c5^ET^Ii 

[00 13] (5) SAi*^**cDp r oPO;^;:^>r- 
K©:RS(4^^^^^>*K;i9GRP^^i^^a^i^^, i8- 
1, 3-^>^;u*:^— ^i*$^r;5:^>PG^W^s^H, 
[0 0 14] (6) /8-1. 3 -yjl':^:^— b'^£:^^'C 
J^cS. ETX(i/SlC;PG?i'I5£ffiii?*(;r)^S^j, 

[0015] ( 7 ) E ix\i/Rj:fp Gmmmm^. 

[0016] (8 ) E '\x\t/Rup Gwmmmy • 
^wmmwktfx^- Keo< «p r 

oPO:^X^-'KtD:?^r§ttMS^<l:0^- 1. 3 - i^;!. 

^r«[^^BJ^&^W■r^SSrJ^5^Hr^>-s±i^ (6) 5c 
[0 0 17] Eix\i/m>PGmmiWkt\ 

MH^MCf^:? T "G^^tfUiS^^^Wr S E T 
iilSfflKSIr^^^ifB (6) tCfBt^O^]!^!]. 

[0018] ( 1 0 ) E '^xk%/RUPGm%mwk 

t^. SA^?Sft*cDp r 0 P0:^;^>5^- K©:^ftMH 

^•3fea^{c^ GR p^^t2mm^^M'ti> p Gtj^^s^ 
wcQhhiAz (6) mm.<r>mm\. 
[0019] (ii)j3-i, s-yji/jit^T^— ifrtes 
t*^ci^i|^i^^», Eix^t/RUPGmmu^ 

[0020 1 ( 1 2) ETXii/SO'PGtJ^ffi^ 

(11) tcgsiscD^fts:^^. 
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[0 02 1 ] (\3) ETX\t/RZJ^PGmnm^ 

^^mim^:-^mir^mmmfmv^6±nE (i 
1 ) (^tmomiym. 

[0022] (14) ETX{t/Rup Gmmm~^ 
ETimmmrc^^iM^ (in ^amommim. lo 

[0 02 3 ) ETyjit/RUPOm^^ 

/3 oKP^^t^msm^-^Mr^ p omm^ 

[0024] (16)/3-l. S-i^;!/:^^— fe'<D??a 
T. mA«^i3^P r 0 P0:<7X^- K^^aMS 

^^o'k: iS g r p ^&st?ie^i&^^wr ^ p Gi^js^^ 
mtmt^m^'±^ct^mwitt^pQom%'n 

[0 02 5] *^^«^6i. ETX{3:/3J:i:>TG 20 
gL<(Jp r oPO:^xer^K (OT. 

E Txti/su^ p Qmm^jmm^cm-^ ^xm\t. 

-5C<h*^r#. ETXtS/^iy^PG^I^MWCtJ^Uf 30 
[002 6 ] :4c^^tCj^l^rffiCi6n«»^- 1. 3-y 
<or*>-:?T. /3GiSt&l/r:*:^WCC^^;<7;^^-F^ 

mtC^^ti>h<Dm'f}mff:>ti^. Arthrobact 
er sp., Rhizoctonia sp., Trichoderma sp., Asperqil 

SOiSHrtCcWO. ^^pH^ji^3-ia $?^0<«4 
[0 02 7] *^^CCj^lir^C>6n^|8- 1. 3-^^ 50 
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t^Ejx{t/RUPGmmm^m^f>cw^t6. &Gt 
m:^bx^ijx>r- Y^xmitirmmomiyT.^- y 

PGm&m^^m§SLtLX\t. 3lSo.2-2000u/m 
1. iff$b<{J2'-1000u/m1. JrOiffS L< tJlO-SOOu 

^\t. ETJl,\t/RUPGm&m^^<Oy y ^ ^-G 
fiSOuti/mlOT. y^t\^<\t \ ilOi/m^WF^^LX. 
a«0.2-'200au/ml. SfS L<«2^1000u/m1, 
ihP* O<«10- 500u/mlcDilH3&^6^g^iR3n. * 

/c. ETXkt/m^PGmm^Am^o&GKPm^Qu 

2'^2000u/inl. Jf?*L/< Ji2-'1000u/ml, J:»}J?^U 
<&3:iO-500u/m1(7)ffiHA:>6^SiSiR$hS„ 3E/c. 3^ 
^^OC^^/3-1, 3-yjl/;?7:^— 

t^. ^r^^j-GStoiij^tj. mi3:WT<Dip#:^r 

^ (Muta, T. et al., 3. Biol. Chem. 270 . 892-897 (1 
995)) ^^mi^\tX\^\ IP^. ^COlmli. O.lM 
Tris-HCUSa5?S (0.5fnci/ml^jfiirir;Uy5>SCXl25nq 
/in1*-K^>^W» pHS.O) O.lShili^ii^L/, 37'C 
'C2Q»fffljgf£;5l^^,.^XC>r. S^raSffitC. 2mM Boc 
-Clu(0e2l)-Clv-ArcHMCA ( t-butyloxycarbonyl-r-benz 
Vl -L-ql utamyl -qlycyl -L-arqi ni ne-4-fflGthv"I -coumaryl - 
7-amide) O.OUnl^^ttJ • ig^L/. 37*C-C30^ffflJSf&^ 
€^1. miAk. mD^K.. 0.6MS^S0.7gml^r^*nL. 

xmz^^^iL^^t^. coimm^^m^^ 

fiESlAMC (7-anrino-4-methyl-coumarin) S^!^3fe^ 

X. xsm^vr^^-GoxmrnnmL. mwov 

r^^-Gm^m>^Ctt^X^^. S/c. ^GRPS 
omSJit. m^miT<OiW^:fjWi (Ochiai, M., Ashid 
a, M.(1988) 3. Biol. Chem. 263, 12056-12062) CC<i; 

3%^-K^>y;uo.2mi<!:^?i^or, ^I4ipic$ajn 

l>/SGRP^. K:^-- K^>y;KciR§3-it^, 

■c. mkC^^:^-':r^^^i>^m^mhX\ ii-Yv:^¥ 

50^ 1 <b S D S -mmMcS^InJ^§{t>'^' 7 7 r - Cl %SD 

s. l%/S-^;V;^77'Fx^ry-;K so^^yv-fen-iU 

SC^a.01%7'D a:? X >'-;U>^;l'-'^W82inM Tris-HCL 

(PH8.8) ) 2ouL^^m1m^b. loo-crs^rajw^jta 
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^« 10 
[0 02 8 ] ±iB0;^cSPti3- 1 . 3-y;U*ft— Ir^ 

m^^xBt^^(OETx\t/Rv^PGmmm^^!m 
•rnti ^WiETx\t/iSL^PGwmmu.m^t>c^t 

r ^ ^-GP^GRP^. $GtRjZ^bX:^^m 
5 n-C^;^7 X ^ - F ^r£tt{ tf ^ f^ffl ?r § C i 

[00 2 9] *^?9ccK^c>rffiCi en-s s^*^<DE t 

X«/^^OfPGiJSffi^iUr«. ETX^t/RUP 20 
GCCj;0r£ttft?nsifiLffigSl^y7;^^r- Kgo<«p 
roPOy^X-jT-K (wjta. T., and Iwanaqa. S., Pro 
qress in Molecular and Subcellular Biology. 15, 15 
4-189 (1996), Ashida, M. , and Yamazaki , H. I. Molt 
inq and Metamorphosis, 239-265, Japan Sci. Soc. Pr 
ess (1990). Johansson. M. W. , and Soderhall, K. , P 
arasitol. Today. 5. 171-176 (1989)) CO:^?£SMS^ 

<!:. ^Gtm^bx^tfTs^-Y^mmttmmt^ 
^mh. m&^mmm^u^t^ET^PGtmtsh 

m^ffi. fj:6^<i^m<oh<oxm^ii(om:^Lbxi>^ 

mori, Bombyx mori mandarin^(7);*7 njgtCJl'^^b:^ 
^^ammtXjKK ttc. ^:/h:^:='tbX\t. 40 
CC«(JAj:Ci*i. ^^{t. ^JAJV:^ (Limulus) ^ 
+:/U':7X (Tachypleus) i^^l^vyXn^Ut**!?;^ 
(Carcinoscorpius) mmcmt ^f^:^ 

W^MtOX^t. m^{t. AstacusJS, Cambarus 
ProcambarusH. Cairtoairoi desMWOIf V tf:^i^nt 

A.xt^^ETx\t/RaPGm^mu(.m\t. mt'eoh 

^^V>^^ (hemolymph) m^^/^xrji^hc:). m^t 
cn6*^6fSli$nfcET^PG<!:jStD-r^>SiF-^;^7X 50 
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[0 03 0] :^^mcm>xm\.>f^tlt^i^{^<DET 

x^txRaPGwimmum<o^^. ET^&mtm^ 

(Lysate) ^^^mhtiihOX. immmtf:^ir^ \: 
(Muta, T., and Iwanaqa. S., Progress in Molecular 
and Subcellular Biology. 15, 154-189 (1996)) (tCHUi 

^t^m'f'X$>r>xmmtf>^mc -^x^.^rju^imco'^o 
(^rmmm'f) ^mceGtfxjz^Lx^fy:^^-'\^^ 

(oxh-yx. ET^aGt<om.]t^^^mfk {':f^Tr 

u<i£^3n^>„ kLmLtbx^t. cn(cMtc/3 
G^ETtmm udi^§mmt^ n & ^cd^-c* 
x^m^o^m^^^^imu^^m {wt^. 
*>ortpj) ^^D^iaw {mm^^mw^^ts. ) m 

[0 03 1 ] ^/c *^?giCRli-C^lie>n6Si4:^^ 

<DETX{t/RUPGmMm^mo'>io. PG^m^t 

htl^hOX. pro POiy:^^- K (Ashida and Yam 
azaki. Molting and Metamorphosis, 239-265, Japan S 

ci. Soc. Press (1990)] (fm^r^m^x^r>xrm 
w}^c->x\.^fj:\.^im(oh<o i^mm^) ^uf>c 
&GtKmbx^tt:^^-' v^^mtti>mm (^gr 
p) ^r^wo. m^mmmmK^ier^&G^PGt^ 
tcvorp T opp^mmtbm^iim^^t^u.m. m 
m. ppo^m^0tb<m^ti^. t^, ppo 
UM\t. m-^ctitc^G^PGtmtbfcm^iimti^ 
tiimmommxh o xwimmoim^iCj: ^ isa^cfe^ 
^ (Mjm. ^^(oiioxtpj. ) ^^ci>m^ (flFf 

[0 03 2 ] ^BbfctQ^iy:/ h ^-*^6jM»^^^f# 
^^tfNaCll3CC^{i6<flgL/d|^. ifiL3^ (Anoebocyt 

e) ^m^b. ^Jkm<i:^fkmf^^^UW(,r^:^^ (D. 

Levin. F. B. Bang., Bull. Johns Hopkins Hosp. , U 
5. 265-274 (1964)) mffim^it^H^, tfc. m^\tA 
CCtt (Associates of Cape Cod) , ^ y 5? ?!7 - 
tt (Bio Whittaker bioproducts, Inc.) , ^t-;l/X 
Vm'- . x> F-fe^f ^^fc (Charles River Endosafe, In 

c.) . &t^x^ m) . m^¥imj:m «*) ^^ti^em 
15 a nri ^ ^ A L i§?«<Di«ifefej^p°p^ i^tficmibfch 
<oi>mm(rcm^mx$>^. 
[0033] ±n^bfcmmAi}^iowm^m6m^(^ 
imtbx\tmm^f^t^fbti^-^^o>juhmoiv 

rrph) *iSfefi6n^< J:l3~«&^jr*0. ^OffHSC;?? 
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-APMSF) . y j^::-)Vj<^>7.)Vt>:^jVy)ltO K 
(PMSF), i^-Y v:/Pt';U7;U:^*a'j>K (DF 

p) . p--hP7x;i;i'-p' -yr^e^^sm^K 

(NPGB) . i^b KU+V^PPy^JUi?-r'j> (D 
CO ^CD-fe-JVi/Pf-T— ^>f>t 

D T-r — ^ > 1 1: 4? ^^^tfSAW^Si ^S^c?g«jc 

^^»;>^^^^]tHIl.rSSS^^-£>:?5riS (Ashlda, M.. Inse 
ct Biochem., n, 57-65, i^l§^l-1426e^^ 

*^^tc^5PP0^lii Lr0&ffipj|f8^:ci(aSt3!>^^6ti 

sLp^-sn-fev m^mmxm m) si) 

[0034] *%^tc<^^i3- 1. 3-i^;l/^:^--fe'-c 
S«:i:^^©ETX«/>RC;PGt)^i*li*jiO:ilT5^:^ 

-1.3- i2^&ft|5p$iif#^:^j£r^n«J: 
PGtlS^5^tCDigaSj!lD-ti^^-lt/cO. iS-1. 3 

1. 3-^}Viji'-^^mm'm^^iixi^U:$^fi>:h 
[0 03 5 ] *^9gK:ip^Cir. /3-i. 3-^^;^?!7:^- 

«p r oPO:^X>r-K^r§ttfbifr. fiO/S-l, 3 

mimmi>fhn^>. mmm^mmmmmtbx 
mnco:>^^xm^>htx^h<oiit±xm'^mx$> 

[0 0 3 6 ] ^mo>ETx\t/Ric^PGm^mum<o 

mmmt, ±SaL.ytiD*/9 -1.3- 
[OO3 7]*^0^(D/8-l, 3-^/;U:0:^— 
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TX{t/RUPGmmmm. m^u. Ahm. pp 
o^m^(ow&vm»m^^A.vtj:^ e t3i«/sc;p 

Gmmm^Mic^ tt!^Lftim^ ^ - I , s-i/Jifji— 
ETX»/:Ra^PGiffiI^^^^C\ 

mi^^^^^a^ETmyRupGomm^n^^t. 

UP G^i^mm(>cm&t^ c i *i-c* 
10 [0 03 8 ] Bi^^mowimmt mmbtcm 

j:^y)i^^^(o^m^m^^yMmmm (cooper, j. 

F. et a1., 3. Lab. din. Med.. 78, 138-148(197 
• D) . SlKIf^oTi-rS^ffi^SH^rSlt^ia (Bond 
ar, R. 3. L. et al . , Biomedical Applications of th 
e Horseshoe Crab (ed. Cohan, E.), 435-451, Alan R. 
20 Liss, Inc. New York (1979)) . ®@tCf$or*fer^> 

^^'^S (Oishi, H. et al.. 3. Parenter. Sci . Techn. 
39, 194-200 (1985)) , A LS?gCO^^<b E T iOJS 

it^w^xm^it^timm imm':ruf-r--m) 
(orm^^imm^mi^^x^mr^^imm^ (Nakamu 

ra, S. et al., 3. Biochem., 81, 1567-1569 (1977)) 
[0039] PPO^mi.^m\l&mtbX 

mmmt. ppo^tm^^K^t^^^. - 

7)l^—^x^)V:L7.tJl^mmm (BAEEe s 
e) . ':rx2y:^y-)itdi-u^'-\£mnim^ (PPA 
E) . (PO) ^©B^CDi^ft 

"^^i^^^om^mc^^xm^b. "^^i&^fst^oyp 
Gommmm^^xmmomr^ifC^ ^imu /ct^a^Jtp 

hPGOm^Wltit^ljW: (M. Tsuchiya et al. FD6 
Immunology and Medical Wicrobioloqy 15 (1996) 129- 

134. ^mw-T-isAsscm^m^) . p r opoj&isfsfb 
^hxpottjimmifim^^(oPGm,(^mtm 
40 Si^mmux. ppo^t^i^t^m^bfc^. po 

W^t^yjr^ (M. Tsuchiya et al, fBJS Immunoloqy a 
nd Medical Microbiology 15 (1996) 129-13^) ^f)^ 

[0 04 0] cti^m{i^<omm^(^m^xm^^hti 
^'tomo^mtbxiit. mt^3. 4-i^tKp+ 

mmmm. i^wmm. mmmm. srnii, mmi 

50 ^<omm. ^^im. wmmmm. mt^ttmf^ 
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l,CJ:^xntj:i,i)i^ 3i;^pH4^ll. WiU<«pH8 

mmLxi>B:<. i^mitbxfttmtL^^mm^^^rj: 

c^Rmm(^-:>K^x{t. Kjtsi)mnt^u&. ^mv^ lo 
nti^ccKi^^hf, mm.tbx\t. jiso-so 

<{J5-'ioaTM©ffiHrtCD2liO^>f:t>. m^iC 

Ms''mm&bx\.>^ctf^mtbK\ 

[0 04 1 ] :^m(0^m\^>XETX\t/RUPG 

wimbnmntbxu. m^om^mmm^^ 
mi>swfj^^^h(ox$>Hiimimm^tirj:{,>t)K m 20 

[0042] ^mo^^m^^X E TXU/RUP G 

mxt>tAL^mm^>xET^wmti>m^^it. ±m 
bfcmm^^t. ^^mficm^^-i. 3~^)itft'- 
■ii^^m^ETmmm^mt^m^b. -mom^ 

f^TXKltm^it. 0-50-C. $?$L<»4-30-C) 

"f^i^w^^bfcmm^^mt^txo^Mmm^mm 

mmtm^^^. mmET^mm^wmt^cti)^ 

[0 04 3] */c, m\tppo^mi.^xPGm 

-1. 3'^)iijt-^^^mt^PGmmm^t^ 
m^b. -^omt^f^xm^ m^iit. o-so-c. jf? 4o 

Themo-Max (Molecular DevicesttK) . h'^i^y^ — 

^- (fa:5i&*ieMxii (ft) m m^mi.>xmmm<o^ 
^mi^w^bfcmm^m ^ t vomnmmm 

G^^M^wmt^ c tf)^x^ 5, 

[0044] ^^m<o p Gowim-^u. :^^mf>m^ 50 
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/3 - 1 . 3 ~^}it;t-'^=k±i^bfcmmm&mx^ 
u^iiu:x9[kt. ±^bfcmppous^^mi^^^Bi^ 
^<Dw\^m(^mbx . mmtti{m<. mm^tih't 

cDffeo^SS i>±i^b feting ctihB W^^nimi^ri 5c 
m0Xi&'M.miRtti\tJ:^\ HP^. ilBL/diPt^ 

p p oum^mi.^miMm(^cm c xm^r ^ 
c<btcj:o. m^^<DPGmmmmmt^ctf)^x 

[0 04 5] ^^^opG^m-m(fcm>xiit. 

PPOs?liig^?4<b^Srra&3ifS[^CC. :*;^WC<S^S5 
-1. 3-y;U;^7:^— fe**^±fEt^$P^?Sg«Sa-C^t# 

if. cnis«4<!:^2i^^«>:&ffi. mm±tEbfcm 

*^^tC^Si8 - 1.3- i^;l/:tPt-H^^^Wr'2)^« 

ppo^mt^m^r^i^m^f)mihti^. 
[0046] iUTf^^^m. mmmR^mm^^tdx 

xm^tim^AiRummyH ca^h m m) 
(i. w^osLP^'UM^yh (mjmxmm) 

S) ^^l^r. ISG. PG. X\t/RV^ETimib^tl 
[0047] 

[^Ife^] 5Qffe«?!ll 1, 3->/j\^i7t-^^^m 
ttPPO^t. ^GRV^PGtomt^^COm 

mm) 

(DPP O^H : Ashida. M. , (1981) Insect Bioche 

m., 11, 57-s5v:im(Dyymcmcxnhtifctf>(ai^ 
mom^^ppo^mtbfc (0GRpm \ lug/mi 

OT)o PP05?li*©iQGRPS6i. Ochiai, 
M. , Ashida, M. (1988) 3. Biol.Chem. 263, 12056-120 

ezoijmf^cmbxmmbfc. 

(2) h'-^^' t;)VUOAmi: Q.m MOPSiS«?S 

(pH5.5) {C. dmJRl^ikittfJlUOA 2Am 

ttSl) ^^mbxmMbfc^o^ • :^;i'V'i;A^ 
?S<b bfc. 

(3) j8-l. 3-^^;l^;^:^--lf^->^3^7— fef R 
70 (tunicase R 70. imitf^ (ft) mmmm : 35 
•C. ^pH: 7.0^8.0. SSpH: 4.0-9.0, :^fi : 5 
5.000) €:0.1M Tris-HCl^aSS (pH7.5) CClOmq/mlCC 

ti:i>j:^t^mmbfctk. "^-^^^rm^&mbxmMb 

{4) PGimm; ^^U-^i^i/tJT. (Microc 
occus luteus) <Z)l£J®ilf* Iq^. i^cxU-^^r-^O 
(Schleifer, K. H. . and Kandlar, 0., Bacterio 
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1. Rev., 36. 407-477 (1972)) CC^gDrMSb. 
:/i^>&afflaS ( P G) 95mq^&f#/c. ff^tl/t h -J :r 

iy>mmi/m (pg) 2omp^ait^* (i^mmm 
(5) $Gmm\ij-h'y> im^mmxm m) 

m) ianq^0.25N:^^{bt h U A^MlOmKC^Jllb/c 

vo^mm^mnbx&Gmmmt btc. 

[0048] CaiStSS) v^'5'P:/U'^h V-^y-TIi 
enno-Max (Kbiecular Oevlcestilli) 'SrfflC^ TIB^ 

: 30'C 

hOD : 0.01 ■ 
il^'S^ : esonm 

1^, -f-irOfSfWi. Soft ffax version2.32^fflt^irtf 



(8) 1 - 1 78599 

14 

* [0 04 9] mm "^^250-0x2 mmmmm^m 

375/il. i8-l. 3-'!f)UtJt'-{im 

Gmmmxiitmmm&oPGmmm^^^ so/ziro^ 
au. iStDS^?^* 50/^1 -ro^ao. v^i;p 

10 >mm<otKt>^^. M^7i<^l75^^^mi>xmmyfc^^:t:^ 

[0 05 0] CS*] PG^«^J&fflC^Tfi<E>tl/tt> 
•b-y h^'-fA (Onset Time: t>-\2v hOD^O.OltCji 
t^^XOmm (^0 ) ^r^ltC, i3G^?|l?fi^S: 
ffil>r}#e>n/c:d->-fe5; h^'^A (onset rime: :t>-b 

^ hoD^o.oitc^-r^^srcDB^r^ (#) ) ^m^^ 

[005 1 ] 

20 imi] 







PGmst 

(ng/»l) 






0 


Dd 


nd 


1 


3348 


4248 


10 


2178 


2880 


100 


1575 


2142 


1000 


1359 


1872 



[0052] 



(9) ^mW- 1 1 - 1 7 8 5 9 9 

15 16 







(t«/«i) 


^-1.3-rJ^*t 




0 


sd 


nd 


0.01 


6850 


Dd 


0.1 


3762 


Dd 


1 


2718 


nd 


10 


1962 


Dd 


100 


1476 


Dd 


1000 


1224 


4968 


10000 


918.0 


2880 



[0 0 5 3] ai<Di|g^^g-:JC>r. |S-1. 3 
-^)\^iyt-^mm<OS,Jx:^^J.m, ^-l. 3-^^;U;^ 



30 



©ilSm^^3tc^T. 
[0054] 
[S3] 



17 



l^mW-l 1 - 1 7 8 59 9 
18 





PGSWfi (ng/il) 


(OR/ll) 






0 


- 


- 


0.01 


0.00900 


- 


0,1 


0.248 




1 


2.930 




10 


M.9 




100 


304 




1000 


1260 


0. 164 


10000 


11200 


15.6 



[0 0 5 5] ^aOfe^jt^e^ge^^J^jr^t^tC, /3-1, 



[0 05 6] 

E Tx^t/isL^PGmi^us^^wcPGowmmi^ 
mm^iyo-c^^. ETXiit/iSLUPGt^^mmm 



